The pyramid structure of the SOEs along with the process of continuous reform has significantly affected the business activities and the decision-making behaviors of enterprises. Based on the data from 2007 to 2015, the paper validates the influence of the length of the control chain of SOEs on the R & D investment behavior of enterprises. Through analysis, we find that, with the control chain being lengthened, it suggests the significant decrease in R & D investment, but this correlation is not obvious for the central SOEs. Further research finds that, although there is no significant effect between the length of the control chain of the central SOEs and the R & D investment in the case of the whole sample, when the control layer is greater than median, the elongation of the control chain significantly inhibits the R & D investment of central SOEs and local SOEs. What' s more, we find that the negative correlation of the number of control layers and R & D investment for local SOEs is only significant when the agent cost is lower.
who have undergone several important reform stages, from decentralization of rights and interests to the implementation of the modern enterprise system, and then from "managing people, managing things, managing assets" to "controlling capital." Based on the continuously deepening of reforms, the four types of control models are eventually formed: central SOEs groups, direct controlled by the SASAC, local SOEs groups, and direct controlled by the local SASAC. Different control modes will directly affect the way and intensity of government intervention in business activities. The pyramid structure of SOEs is formed with reforms of SOEs. Under the structure of pyramid, there are several middle layers, and due to the isolation of the middle layers, it makes the managers of SOEs less subject to the direct intervention from government departments, but at the same time, the agency costs are increased sharply.
In June 2015, the State Council issued "the Suggestion on Several Policies and Measures to Vigorously Promoting Public Innovation", which points that China's resources and environmental constraints are increasingly tightened, the driving force of factors has gradually weakened, and the traditional high input, high consumption and extensive mode of development are unsustainable. We need to shift from factor-driven and investment-driven to innovation-driven.
On one hand, SOEs continue to head for the stage of deepening reform; on the other hand, the country actively advocates innovation to lead the economic development. And so, in the process of the continuous reforms of SOEs, what kind of impact will they have on the enterprise innovation? The paper explores the problem from the perspectives of government intervention and agency costs. We hope that the paper could provide a supplementation study for the economic consequences of the pyramid holding structure of SOEs and give some references for the reform of SOEs. However, the paper is just focused on the R&D investment which only represents the input. Maybe, paying more attention to innovation output is a direction worth to study in the future.
The article is organized as follows: the first part is the introduction, in this part, we introduce the background, purposes and significances of the study. The second part is the theoretical analysis and hypotheses, in this part, based on the literature review and theoretical analysis; we put forward the research hypotheses of the article. The third part is the study design, in this part, we introduce the process of sample selection and data source of the study, and the key variables are defined and the regression model is also constructed. Then, in the fourth part of the article, we make specific analyses of the regression results. Finally, the fifth part is the conclusion.
Theoretical Analysis and Hypothesis Proposed
Studies have shown that state-owned enterprises in China have granted more effective control right to managers in the process of reforms. This kind of decentralization reduces the cost of government intervention. At the same time, under the Pyramid-holding structure, the organization becomes more complex, the [2] . Therefore, from the perspective of government intervention, the multi-layers SOEs tend to reduce the government' s intervention in companies'
decisions-making, and at the same time, the government' s protection for the SOEs also weakens correspondingly; namely, the "supporting hands" and "exacting hands" weakens together. In order to better adapt to the market competition environment, compared to the situation that has stronger government intervention, the company's enthusiasm for innovation has an increasing trend.
However, from the view of agency costs theory, as the control chains becoming longer, the government intervention is reduced, and the difficulty of obtaining information by actual controllers increases, so that the cost of obtaining information increases and the degree of information asymmetry increases which provides the chance for management authorities to carry out self-interested beha- tends to decrease. The study of Wang and Xiao is based on the perspectives of political costs and agency costs, which finds that the decentralization of control rights increases the value of SOEs, but this influence is only significant for local SOEs, not for those controlled by the central government [3] . The study of Su finds that, compared with the enterprises controlled by the central government, the increasing control layers has a greater role in promoting enterprise to take risks for the enterprises controlled by local governments [4] . As the ultimate controller of local SOEs, local governments can more easily intervene in the operating activities of local state-controlled companies. Compared to the enterprises controlled by the central government, local governments have stronger motives to intervene in the operating activities of local SOEs for social goals, economic goals, and self-interests goals. They want local SOEs can offer more jobs, and prefer to the project that can get returns in a short time and with lower risks. Thus, they are unwilling to put so much on the R & D investment. When the pyramid layers are less, the governments as the ultimate controllers have more convenient conditions to intervene in the operating activities of local state-owned listed companies. With the pyramid layers increasing, agency problems between major shareholders and managers arise which lead to slow and delayed information transmission, resulting in higher intervention costs and agency costs [5] . From the view of agency costs, due to the existence of "government-enterprise talent exchange" in China, compared with local SOEs, the major leaders of central enterprises are issued by the Central Organization Department and are directly under the leadership of the Central Organization Department and the State-owned Assets Supervision and Administration Commission. With the status of "quasi-officers", they generally have higher administrative levels, and are closer to the power center, so that they have greater opportunities for political promotion. At the same time, in recent years, the evaluation of SOEs' leaders has added more innovative indicators. Therefore, in contrast to the pursuit of the short-term performance, central SOEs executives may be more active in catering to the government' s innovation policies, so their motivation for pursuing short-term performance to reduce R & D investment is relatively weaker, and the agency costs incurred in lengthening the control chain are relatively smaller. Based on the analysis above, the paper proposes Hypothesis 2: H2: Distinguishing the SOEs controlled by central government and local governments, there is a significant difference in the influence of the number of control layers on the R & D investment.
Study Design

Sample Selection and Data Source
The study selects the listed companies data from 2007-2015 as the sample, and the sample is screened as follows: 1) removing financial industry; 2) eliminating ST and *ST companies; 3) eliminating the data that key variable values are missing; 4) In order to avoid the effect of extreme values on the empirical results, we winsorize all continuous variables on the 1% and 99% positions. The financial data used in the paper are from the CSMAR database. The control layers data used in the paper are manually collected from the actual controller map in the annual reports. The paper uses Excel and Stata12.0 for data analysis. 3) Agency Cost (Dcost): Referring to the research of Wang, Xu and Wang [8] , the paper selects two indicators as alternative variables to test problems, which are total assets turnover ratio (Dcost 2) and administrative feeratio (Dcost 2).
Variable-Definition
In addition to above variables, the paper also controls the company size, asset-liability ratio (Lev), company' s growth (Growth), operating cash flow (Cash), shareholding proportion of the largest shareholder (Top1), industry (Industry) and year(Year).
Model Construction
With reference to existing researches, the paper uses the following model for empirical testing. 
Empirical Results
Descriptive Statistical Analysis
The paper conducts the entire sample and sub-samples descriptive statistics. About controlling layers, under the full sample, the mean of the control layer of SOEs is 2.797, and the median is 3; under the subsamples, the mean control layer of central SOEs is 3.083, and the median is 3; the mean control layer of local SOEs is 2.478, and the median is 2. We can see that the mean control layer of central SOEs is higher than that of local SOEs. This is due to the fact that central SOEs is generally larger than local SOEs. In recent years, central enterprises tend to conduct horizontal mergers and acquisitions, such as the mer- 
Empirical Regression Analysis
The result of the full sample regression in sheet 3 column ( [9] find that there is an asymmetric substitution effect between political promotion incentive and working consumption. In order to pursue political promotion, the executives of central SOEs will be more active in catering to the assessment standards of the SASAC. The central SOEs' leaders will also actively cater for the national innovation policies while considering the performance of the enterprises. Thus, for the executives of central SOEs, their motivation for the short-term performance to decrease the R & D investment is weaker.
As we can see from the regression results in Table 4 , under the condition of lower agency costs, the regression results of columns (1) and (3) suggest that the length of the control chain has a significant negative correlation with the R & D investment, whose correlation coefficients are −0.00520 and −0.00208 respectively, and they are significant at the 1% and 5% significance levels respectively. Table 4 . Grouping regression results using the agency cost. Conversely, for the groups that the agency cost is higher, the correlation is not so significant. That is, under different agency costs, there are significant differences in the effect of the number of control layers of local SOEs on the R & D investment. The main reason is that, in the case of low agency costs, the personal benefits of managers are not met, and with the control chain becoming longer, it provides a chance for management to perform self-interested behavior, and the managers have strong motivation to improve the personal welfare, working consumption, and personal reputation. In the situation, managers are often more sensitive for the chance and they are prefer to the companies' short-term performance, so that they will reduce the R & D investment which is of higher risk and longer investment return period. On the contrary, when the agency cost is relatively higher, managers' sensitivity to the chance is lower. Further, to test whether there is a turning point, the paper conduct the regression grouping the sample using the median of the number of control layers (Table 5 ). The results suggest that, for the central SOEs, although the overall sample regression does not find a significant correlation between the number of control layers and the R & D investment, in the situation of grouping regression, Table 5 . Grouping regression results using the median of the number of control layers. (3) and (4), we can see that, for the local SOEs, there is a significant negative correlation between the control layer and the R & D investment for the group which the control layer is more than 2, and the correlation coefficient is −0.00586, compared with the coefficient −0.00473 in the sheet1, we can find the negative effect is bigger when the layer is more than 2. The negative effect is caused by the significant increase in agency costs, which is consistent with the finding of Zhong, Ran and Wen [10] .
Robust Test
In order to ensure the accuracy and robustness of the results, considering that the operating revenues may have the risk of earnings manipulation, we use the ratio of the R & D expenditures to the total assets as the explanatory variable referring to the study of Liu and Liu [11] to regress the model again. The results are shown in Table 6 , Table 7 , and Table 8 . The results in Table 6 , Table 7 and Table 8 are basically the same as those in Table 3 , Table 4 and Table 5 , which further suggests the credibility of the results.
Conclusion
The paper explores the influence of the number of control layers under pyramid structure that is formed during the reform of SOEs on the R & D investment from the views of government intervention and agency costs. Through the analysis above, the study finds that: 1) With the increasing of the number of control layers, agency costs of SOEs have increased significantly, Which leads to the significant reduction in the R & D investment of local SOEs. However, this negative correlation is not obvious for central SOEs; 2) Further study has found that, when agency costs (using total asset turnover ratio and administrative fee ratio as substitute variables) are lower, the R & D investment of local SOEs tends to decrease as the control chain is lengthening; 3) Although, for the sample of full central SOEs, the length of the control chain and the R & D investment do not show a significant correlation, for the group which the control layer is more than 3 in central SOEs; the R & D investment is significantly weakened with the control layer increasing. And then, for the local SOEs, when the control layer is more than 2, as the control chain lengthening, the R & D investment of target local SOEs tends to be decreasing.
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